Background: There is little information on the social perception of malaria and the use of prevention methods in Cameroon. This study was designed to assess knowledge, attitude and management of malaria in households living in the cities of Douala and Yaoundé. Results: Over 82% of people interviewed associated malaria transmission to mosquito bites. Methods used for malaria prevention were: environmental sanitation 1645 (76.1%), use of bed nets 1491 (69%), insecticide spray/coils 265 (12.3%) and netting of doors or windows 42 (1.9%). Bed net ownership was significantly high in Yaoundé (73.8%) (P < 0.0001), whereas the use of insecticide spray or coils was significantly important in Douala (16.3%) (P < 0.0001). Some of the problems experienced by families using ITN were the difficulty in finding chemicals for the retreatment of nets 702 (47%), insufficient financial means to buy new bed nets to replace old ones 366 (24.5%) or, to provide bed nets to everybody in the household 289 (19.4%) and the sensation of feeling excessive heat when sleeping under a bed net 74 (5%). The amount spent monthly by a household for vector control and malaria treatment was estimated at 2377 fcfa (3.6 euros) and 4562 fcfa (6.95 euros) respectively. These amounts were not significantly different between households of Douala and Yaoundé. Concerning management of malaria cases, 18.6% of people declare going to the hospital when suffering from malaria. The majority of people (81.4%) do self medication -they either buy drugs from the pharmacists, street sellers or they use plants to cure malaria. Conclusion: The study revealed a high awareness of populations on malaria and ITNs. However some attitudes hindering the use of ITN or related to the management of clinical cases need further attention.
Background
Malaria remains a major public health threat, particularly in Africa where over 90% of cases are recorded [1] . It is estimated that 250 million cases and 880 000 deaths occur worldwide yearly [1] . Malaria has generally been considered as a disease of rural areas, but many factors linked to a rapid and uncontrolled urbanization are increasing malaria transmission in cities across Africa [2, 3] . The expansion of malaria transmission to urban areas is of particular concern to malaria control programs since populations in these areas are likely to be at higher risk of the development of severe malaria due to the lack of protective immunity. In Cameroon, the disease is annually responsible for 30 to 35% of the total deaths, 35% of childhood mortality and 40 to 45% of morbidity cases [4] . According to recent records from the Cameroon Ministry of Health, it is estimated that 41% of the population has at least one episode of malaria each year, children under 5 and pregnant women being the most affected [4] . With a total population of about 20 million, this represents 8.2 million people suffering from malaria attacks each year. Current malaria control strategies in the country consist of the diagnosis and treatment of clinical cases and the promotion of ITNs. The use of ITNs is among the major recommendations for malaria control under the Roll Back Malaria initiative [5] . To achieve its goals of reducing the burden of malaria in the country, the government has taken since 2003, several initiatives. Measures taken include (i) the free distribution of ITNs to pregnant women and children under five years old, (ii) the subsidizing of the cost of ITN for other people, (iii) the subsidizing of the cost of artemisinin-based combination therapy use as first line treatment for uncomplicated malaria cases and, (iv) the training in the community of local health assistants capable of managing uncomplicated malaria cases and providing adequate advices to families [4] . With these set of measures, the Cameroon government expects noticeable changes on the prevalence and the control of the disease. Over 53% of the Cameroon population live in towns the number is increasing each year [6] . Data on the quantitative assessment of malaria burden in Cameroon cities and the analysis of community attitudes and knowledge on malaria are currently lacking and could help to better design and monitor malaria control programs on the field. Assessing the knowledge of communities is of paramount importance for the adoption of good practices for health improvement and disease prevention. This study was designed to assess the general knowledge and identify the attitudes of inhabitants of the cities of Douala and Yaoundé on the prevention and home management of malaria cases.
Material and methods
The study was conducted in the cities of Yaoundé (3°5 1'N 11°30'E) and Douala (3°48'N 10°08'E) the two major urban cities in Cameroon with each having over 2 million inhabitants. These cities are situated within the Congo-Guinean phytogeographic zone characterized by a typical equatorial climate with two rainy seasons extending from March to June and from September to November. Douala is situated near the Atlantic coast 1 m above sea level. Yaoundé on the other hand, is located inland 250 km east of Douala. The city is situated 800 m above sea level and surrounded by many hills. Malaria transmission in these two cities is considered holoendemic and seasonal with Anopheles gambiae as the main vector [7] . Average annual prevalence of Plasmodium falciparum in the general population is estimated to vary between 34% to 50% from the city centre to the periphery. The age group 0-15 years is considered the most affected and comprised 75% of asexual parasites carriers, 85% of carriers of high parasitaemias and 83% of gametocyte carriers [8, 9] .
Investigations in the city of Yaoundé were conducted in fifteen districts: Ahala, Biyem-Assi, Mballa 2, Melen, Messa, Mokolo, Mvogada, Etoug-Ebe, Mvogbeti, Mvogbi, Nkolbisson, Nkomkana, Obili, Tsinga and Nkolkumu. In Douala, investigations took place in fourteen districts: Bonaberi, Bessengue, Beedi, Bonamoussadi, Bonangang, Cité des palmiers, Nylon, Ndogbong, Dakar, Makepé, Malangue, New-Bell, PK8, Village. Districts selected were distributed from the periphery to the city centre and included highly populated, well urbanized, and spontaneously urbanized districts.
The study was conducted from October 2009 to June 2010. Parents (household head or his spouse) who consented to the study, were interviewed using a structured pre-tested questionnaire. Interviews were conducted in private to reduce the influence from other people. Interviews were conducted in French or English. A questionnaire consisting of 10 questions was administered to know if: (i) people are aware of the causes of malaria, (ii) they know clinical symptoms of malaria (iii) they have any knowledge about mosquito breeding sites, (iv) they use any prevention method for vector control, (v) the origin of their bed nets (vi) estimate the amount spent monthly (in Franc CFA (FCFA) the local currency) for prevention and the treatment of malaria and (vii) how they manage malaria cases at home. The study was conducted under the ethical clearance N°216/CNE/ SE/09 delivered by the Cameroon National Ethics Committee Ref N°IORG0006538-IRB00007847-FWA0001 6054.
Data analysis
Once recorded, the data were entered in an Excel database and analyzed using the software EPI-INFO V3.5.2. and MedCalc V11.5.0.0. Percentages were compared using chi squared test or Fisher's exact test. Comparison between means was assessed using ANOVA or Kruskal Wallis test in case of inequality of sample variances.
A basic socio-economic indicator was developed based on information on the type of house owned. Habitats constructed with mud, cemented walls or plank with poor facilities for hygiene had the lowest indicator. Houses constructed with brick and cement equipped with all the necessary facilities for a good living standard had the highest indicator.
Results

Socio-demographic characteristics
A total of 2161 households out of 2403 contacted agreed to join the study representing a participation rate of 90%. The total number of households interviewed per city was 1053 in Douala and 1108 in Yaoundé. Households interviewed included families from all socio-economic classes (low, medium and high income classes). The average number of persons and children per household was 5.4 and 3 respectively.
General Knowledge on malaria and its vector
Almost all parents interviewed 1972 (91.2%) associated malaria with fever. The majority of people interviewed in Douala 799 (75.9%) and in Yaoundé 977 (88.2%) knew that mosquitoes were responsible for malaria transmission. The remaining people (17.8%) attributed disease transmission to various factors (witchcraft, consumption of dirty water, cold weather...). Of the 2161 households interviewed, 1713 (79.3%) knew mosquito breeding habitats (Table 1) .
Methods used for malaria prevention were: environmental sanitation 1645 (76.1%), the use of bed nets 1491 (69%), insecticide spray/coils 265 (12.3%) and netting of doors or windows 42 (1.9%) ( Table 1 ). The proportion of households owning bed nets in Yaoundé (73.8%) was significantly important than in Douala (64%) (χ 2 = 24.3; df = 1 P < 0.0001). Bed net ownership was defined as families having at least one bed net. About one quarter of families owning bed nets in Douala (24.4%) and 16.9% in Yaoundé, declared using in addition, insecticide spray or coils. The possession of bed nets in both cities varied greatly from one district to another. In Yaoundé, high frequencies of bed nets ownership (> 70% of families interviewed) were recorded in the districts of Mokolo, Mvog-Mbi, BiyemAssi, Ngousso, Mballa 2 and Nkolbisson. In Douala, a high rate of bed net ownership was recorded in the districts of Village and Ndogbong (> 70% of families interviewed). Of the 1491 households who declared owning a bed net, 520 (34.9%) declared having acquired bed nets from the free distribution campaign organized by the Ministry of Health. The remaining others (65.1%) bought theirs. The proportion of households having acquired free bed nets was not significantly different between the two cities (P = 0.98).
The proportion of families using insecticide spray or coils was significantly important in Douala (16.3%) compare to Yaoundé (8.4%) (χ 2 = 30.9, df = 1, P < 0.0001). Insecticide spray or coils were more frequently used by families residing in the districts of Malangue, Bonaberi, PK8, Bessengue, Cité des Palmiers in Douala and Messa in Yaoundé (> 30% of persons interviewed). Besides, 362 (16.7%) households (197 in Douala and 165 in Yaoundé) declared not using any protection measure. The majority of these families were residents of well urbanized areas or of districts situated in the city centre.
Some of the problems experienced by families using ITN were the difficulty to find chemicals for retreatment of nets 702 (47%), insufficient financial means to buy new bed nets to replace old ones 366 (24.5%) or, to provide bed nets to everybody in the household 289 (19.4%) and the sensation of feeling excessive heat when sleeping under a bed net 74 (5%) ( Table 1) .
Financial cost associated with vector control and malaria treatment in surveyed households
Expenses for vector control were particularly important for households living in poorly urbanized districts or near swamps, lakes or rivers. In these areas, families declared spending between 5 to 15% of their monthly revenues for vector control. For malaria treatment, the amount spent could go up to 30% of the monthly revenues depending on the seriousness of the case. In average, the amount spent monthly by a family was 2377 fcfa (3.6 euros) and 4562 fcfa (6.95 euros) for mosquito burden and malaria treatment respectively (Table 1) . These amounts were not significantly different between Douala and Yaoundé (P > 0.29).
Home management of malaria cases
About 9% (n = 96) and 19% (n = 206) of the people interviewed in Douala and Yaoundé respectively, declared going to the hospital when they or one of their relative have malaria ( Table 2 ). These proportions were significantly different between the two cities (p < 0.0001). People declared doing the following when they are ill: buying drugs from the pharmacy 769 (35.9%), to street sellers 481 (22.4%), buying drugs either from the pharmacy or on the streets 118 (5.5%), using traditional medicine (plants) 76 (3.5%). Some adults declared combining drugs bought from the pharmacy or on the streets with traditional medicine (plants) 397 (18.5%) particularly during severe malaria episodes (Table 2) . For the majority of people (> 80% of respondents), going to the hospital appears as the ultimate solution when self-medication has failed. Reliance on the drugs sold on the street was similar for the two cities. The reason for buying these drugs was mainly associated with the differences in the costs.
Discussion
The majority of people interviewed knew malaria prevention methods. Four preventive measures were used by urban dwellers in Douala and Yaoundé, environmental sanitation, bed nets, insecticide spray or coils, and netting at doors or windows. Over 60% of people interviewed declared using impregnated bed nets to prevent malaria. Indeed malaria control strategy in Cameroon mainly relies on the use of ITNs. For several years, this strategy is benefiting from mass campaign promotion and is advertised through audiovisual networks and newspapers. This could explain the increased utilization of this method compare to previous years [10] . In addition to promotion campaigns, over 2 million impregnated bed nets have been freely distributed to pregnant women and children under 5 years across the country. However despite the increased ownership of bed nets, a decrease in malaria transmission or morbidity has not been reported [11] . This suggests that ownership of impregnated bed nets has not enhanced their utilization. This could be linked to a good number of reasons raised in previous studies conducted on the continent such as: social behaviors of communities, size and type of the house, level of education, ethnicity, seasons, frequency of retreatment of nets [12] [13] [14] . When properly used, ITNs can reduce by 50% the rate of malaria transmission and subsequent morbidity and mortality [15, 16] . Among practices hindering the use of bed nets in the cities of Douala and Yaoundé were the sensation of discomfort when sleeping under bed net as expressed by some users living in densely populated areas. The insufficient financial means to buy new nets to replace old nets or to provide nets to everybody especially in large size families was also reported. The lack of financial means as a source of non-use of bed nets has been reported in several studies [17, 18] . Another important point is the retreatment of bed nets with chemicals which is rarely done. To overcome this problem, the strategy adopted by many African countries is to switch to long lasting nets [19] [20] [21] [22] . This strategy has been adopted by the Cameroon government which intends to distribute several millions of long lasting nets across the country following it admission to the Global Fund initiative [4] . The proportion of people owning impregnated bed nets was more important in the city of Yaoundé than in Douala and could have been favored by the temperate climate in Yaoundé a town situated at altitude compare to Douala situated at sea level. Although important, ITNs implementation in the cities of Douala and Yaoundé could be particularly ineffective due to night activities or leisure keeping people very late outside. Moreover the use of ITNs could be seriously jeopardized with the increased prevalence of vector resistance to insecticide [23] . These drawbacks to the use of ITNs in these urban areas, suggest that ITNs should be complimented with other control measures such as larval control especially in high malaria transmission risk areas [24] . The amount spent by families to fight mosquito burden and malaria treatment was more important than amounts reported by previous studies two decades before [25] . These observations are consistent with the high malaria burden in these cities characterized by annual prevalence of malaria parasite in the general population varying from 35 to 50% and high parasitaemias (> 400 parasites/μl of blood) particularly in the age group of 0 to 15 years [8, 9] . Over 80% of people interviewed declared practicing self medication. The recourse to pharmacy and street drugs is favored by the fact that in Cameroon, people do not need any medical prescription to get drugs from pharmacists. Drugs sold on the street are suspected to be of low quality due to the absence of any control of quality for these drugs which are locally manufactured or imported illegally. More than 20% of people interviewed buy drugs from the street. For the cities of Yaoundé and Douala who have over 2 000 000 inhabitants each, this represent over 400 000 people in each city using these drugs. The situation needs further attention in order to improve the quality of services delivered to the population and to reduce the expansion of drug resistance.
Conclusion
The study showed, despite a high awareness, a low utilization of ITNs for malaria prevention supporting the need for regular educational campaigns to increase bed net use and to promote environmental sanitation measures in communities. The current expansion of illegal drugs business, require proper control measures by the government to insure that, good quality health care services are delivered to the population.
